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(57) ABSTRACT

Embodiments relate to the field of image processing tech-
nologies, and in particular, to an image processing method
and apparatus. In embodiments, when an image is being
photographed, an exposure time that is required is first
determined, and if the required exposure time is longer than
a preset exposure time, the preset exposure time is used to
photograph N second images, that is, and a final image is
obtained by processing the N second images.
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‘When a first image is being photographed, determine a first exposure
time required for photographing the first image

101

Determine whether
the first exposure time is longer than
a preset exposure time, where a blurring degree of an
image photographed according to the preset exposure
time is less than or equal to a preset
blurring degree

102

Separately photograph N second images according to the preset 103
exposure time if the first exposure time is longer than the preset
exposure time, where a scene corresponding to the N second images
is the same as a scene corresponding to the first image, and Nis a
positive integer

!

Process the N second images to obtain a first specific image, where a 104
blurring degree of the first specific image is less than a blurring
degree of the first image photographed according to the first
exposure time
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. . . . 101
When a first image is being photographed, determine a first exposure

time required for photographing the first image

Determine whether
the first exposure time is longer than
a preset exposure time, where a blurring degree of an
image photographed according to the preset exposure
time is less than or equal to a preset
blurring degree

102

Separately photograph N second images according to the preset 103
exposure time if the first exposure time is longer than the preset
exposure time, where a scene corresponding to the N second images
is the same as a scene corresponding to the first image, and Nisa
positive integer

;

Process the N second images to obtain a first specific image, where a 104
blurring degree of the first specific image is less than a blurring
degree of the first image photographed according to the first
exposure time

FIG. 1
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Determine a transformation matrix between a second image and a
reference image

" 4 202

Register, by using the transformation matrix, the second image to
align with the reference image to obtain a corresponding third image

FIG. 2

- For the j" pixel included ™ e
T in this third image, determine whether an T~

o absolute value of a difference between a pixel value of e
\\ the j™ pixel and a pixel value of the j*® pixel in the reference L
T image is greater than or equal to a e
T preset threshold T

If the absolute value of the difference between the pixel value of the {302
™ pixel and the pixel value of the i pixel in the reference image is 7
greater than or equal to the preset threshold, use the pixel value of
the i pixel in the reference image as the pixel value of the j™ pixel,
where j is any integer from 1 to M, and M is a total quantity of

pixels included in the reference image

FIG. 3
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Sum a pixel value of the i" pixel in the reference image and a pixel value of e
the i" pixel in the N-1 fourth images, where i is any integer from 1 to M,
and M is the total quantity of the pixels included in the reference image

401

402

Obtain the first specific image according to an obtained summed pixel value |~

FIG. 4
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IMAGE PROCESSING METHOD,
COMPUTER STORAGE MEDIUM,
APPARATUS AND TERMINAL

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application is a National Stage of International
Application No. PCT/CN2014/085280, filed Aug. 27, 2014,
which is hereby incorporated by reference in its entirety.

TECHNICAL FIELD

The present invention relates to the field of image pro-
cessing technologies, and in particular, to an image process-
ing method, a computer storage medium, an apparatus, and
a terminal.

BACKGROUND

Regardless of whether a mobile phone or a digital camera
is used to take a photo, if hand trembling occurs at a moment
a shutter button is pressed, photographing quality is affected,
which decreases definition of an image and makes the taken
photo breezing or blurred, or even causes ghosting. For
example, when a mobile phone is used to take a photo,
because a sensor of a camera of the mobile phone is
relatively small in terms of area, a maximum exposure time
with no apparent motion blur during photographing is rela-
tively short, and therefore this phenomenon is more likely to
occur. In particular, in a night scene or an indoor scene with
low light, to achieve adequate exposure for a photo, gener-
ally a relatively long exposure time is required, and therefore
this phenomenon is more apparent.

In the prior art, to improve a photographing effect in low
illumination and decrease blurring caused due to hand
trembling, a professional photographer is usually equipped
with an expensive optical image stabilization lens or takes a
photo with the assistance of a tripod. However, for a
common user who takes a photo at any time anywhere using
a mobile phone, these methods are currently not popularized
and are inconvenient in actual use.

Therefore, in the prior art, there is a problem that a
photographed image has relatively poor quality due to a
relatively long exposure time.

SUMMARY

Embodiments of the present invention provide an image
processing method, a computer storage medium, an appa-
ratus, and a terminal, so as to resolve a technical problem
that a photographed image has relatively poor quality due to
a relatively long exposure time.

According to a first aspect of the present invention, an
image processing method is provided. The method includes,
when a first image is being photographed, determining a first
exposure time required for photographing the first image.
The method also includes determining whether the first
exposure time is longer than a preset exposure time, where
a blurring degree of an image photographed according to the
preset exposure time is less than or equal to a preset blurring
degree. The method also includes separately photographing
N second images according to the preset exposure time if the
first exposure time is longer than the preset exposure time,
where a scene corresponding to the N second images is the
same as a scene corresponding to the first image, and N is
a positive integer. The method also includes processing the
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N second images to obtain a first specific image, where a
blurring degree of the first specific image is less than a
blurring degree of the first image photographed according to
the first exposure time.

With reference to the first aspect, in a first possible
implementation manner of the first aspect, if N is greater
than or equal to 2, the processing the N second images to
obtain a first specific image includes: selecting, from the N
second images, one second image as a reference image;
separately registering remaining N-1 second images to align
with the reference image so as to obtain N-1 third images;
performing local motion compensation on the N-1 third
images to obtain N-1 fourth images; and obtaining the first
specific image according to pixel values of all pixels in the
reference image and pixel values of all pixels in the N-1
fourth images.

With reference to the first possible implementation man-
ner of the first aspect, in a second possible implementation
manner of the first aspect, the separately registering remain-
ing N-1 second images to align with the reference image so
as to obtain N-1 third images includes: for each image of the
remaining N-1 second images, separately determining a
transformation matrix between this second image and the
reference image, and registering, by using the transforma-
tion matrix, this second image to align with the reference
image so as to obtain a third image corresponding to this
second image, where the transformation matrix is used to
indicate a relative motion relationship between this second
image and the reference image.

With reference to the first possible implementation man-
ner or the second possible implementation manner of the
first aspect, in a third possible implementation manner of the
first aspect, the performing local motion compensation on
the N-1 third images to obtain N-1 fourth images includes:
separately performing, according to the following steps, the
local motion compensation on each third image of the N-1
third images to obtain the N-1 fourth images: for the j* pixel
included in this third image, determining whether an abso-
lute value of a difference between a pixel value of the j*
pixel and a pixel value of the j pixel in the reference image
is greater than or equal to a preset threshold; and if the
absolute value of the difference between the pixel value of
the j* pixel and the pixel value of the i pixel in the
reference image is greater than or equal to the preset
threshold, using the pixel value of the j” pixel in the
reference image as the pixel value of the j* pixel, where j is
any integer from 1 to M, and M is a total quantity of pixels
included in the reference image.

With reference to the third possible implementation man-
ner of the first aspect, in a fourth possible implementation
manner of the first aspect, after the determining whether an
absolute value of a difference between a pixel value of the
i pixel and a pixel value of the i pixel in the reference
image is greater than or equal to a preset threshold, the
method further includes: keeping the pixel value of the j*
pixel unchanged if the absolute value of the difference
between the pixel value of the j* pixel and the pixel value
of the i pixel in the reference image is less than the preset
threshold.

With reference to any possible implementation manner of
the first possible implementation manner to the fourth pos-
sible implementation manner of the first aspect, in a fifth
possible implementation manner of the first aspect, the
obtaining the first specific image according to pixel values of
all pixels in the reference image and pixel values of all pixels
in the N-1 fourth images includes: summing a pixel value of
the i” pixel in the reference image and a pixel value of the
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i pixel in the N-1 fourth images, where i is any integer
from 1 to M, and M is the total quantity of the pixels
included in the reference image; and obtaining the first
specific image according to an obtained summed pixel
value.

With reference to the fifth possible implementation man-
ner of the first aspect, in a sixth possible implementation
manner of the first aspect, the obtaining the first specific
image according to an obtained summed pixel value
includes: obtaining a second specific image according to the
obtained summed pixel value; and adjusting luminance and
chrominance of the second specific image to obtain the first
specific image.

With reference to the sixth possible implementation man-
ner of the first aspect, in a seventh possible implementation
manner of the first aspect, the adjusting luminance and
chrominance of the second specific image to obtain the first
specific image includes: adjusting the luminance of the
second specific image according to a luminance histogram;
and adjusting the chrominance of the second specific image
according to adjusted luminance of the second specific
image to obtain the first specific image.

With reference to any possible implementation manner of
the first possible implementation manner to the seventh
possible implementation manner of the first aspect, in an
eighth possible implementation manner of the first aspect,
after the determining whether the first exposure time is
longer than a preset exposure time, the method further
includes: photographing the first image according to the first
exposure time if the first exposure time is shorter than or
equal to the preset exposure time.

According to a second aspect of the present invention, a
computer storage medium is provided, where the computer
storage medium stores a program, and when the program is
being executed, the steps described above are included.

According to a third aspect of the present invention, an
image processing apparatus is provided. The apparatus
includes a determining module, configured to: when a first
image is being photographed, determine a first exposure
time required for photographing the first image. The appa-
ratus also includes a judging module, configured to deter-
mine whether the first exposure time is longer than a preset
exposure time, where a blurring degree of an image photo-
graphed according to the preset exposure time is less than or
equal to a preset blurring degree. The apparatus also
includes a photographing module, configured to separately
photograph N second images according to the preset expo-
sure time if the first exposure time is longer than the preset
exposure time, where a scene corresponding to the N second
images is the same as a scene corresponding to the first
image, and N is a positive integer. The apparatus also
includes a processing module, configured to process the N
second images to obtain a first specific image, where a
blurring degree of the first specific image is less than a
blurring degree of the first image photographed according to
the first exposure time.

With reference to the third aspect, in a first possible
implementation manner of the third aspect, if N is greater
than or equal to 2, the processing module is specifically
configured to: select, from the N second images, one second
image as a reference image; separately register remaining
N-1 second images to align with the reference image so as
to obtain N-1 third images; perform local motion compen-
sation on the N-1 third images to obtain N-1 fourth images;
and obtain the first specific image according to pixel values
of all pixels in the reference image and pixel values of all
pixels in the N-1 fourth images.
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With reference to the first possible implementation man-
ner of the third aspect, in a second possible implementation
manner of the third aspect, that the processing module is
specifically configured to separately register remaining N-1
second images to align with the reference image so as to
obtain N-1 third images is specifically: for each image of the
remaining N-1 second images, separately determining a
transformation matrix between this second image and the
reference image, and registering, by using the transforma-
tion matrix, this second image to align with the reference
image so as to obtain a third image corresponding to this
second image, where the transformation matrix is used to
indicate a relative motion relationship between this second
image and the reference image.

With reference to the first possible implementation man-
ner or the second possible implementation manner of the
third aspect, in a third possible implementation manner of
the third aspect, that the processing module is specifically
configured to perform local motion compensation on the
N-1 third images to obtain N-1 fourth images is specifi-
cally: separately performing, according to the following
steps, the local motion compensation on each third image of
the N-1 third images to obtain the N-1 fourth images: for
the j* pixel included in this third image, determining
whether an absolute value of a difference between a pixel
value of the j pixel and a pixel value of the j** pixel in the
reference image is greater than or equal to a preset threshold;
and if the absolute value of the difference between the pixel
value of the j* pixel and the pixel value of the j* pixel in the
reference image is greater than or equal to the preset
threshold, using the pixel value of the j” pixel in the
reference image as the pixel value of the j* pixel, where j is
any integer from 1 to M, and M is a total quantity of pixels
included in the reference image.

With reference to the third possible implementation man-
ner of the third aspect, in a fourth possible implementation
manner of the third aspect, the processing module is further
configured to: after determining whether the absolute value
of the difference between the pixel value of the j** pixel and
the pixel value of the j* pixel in the reference image is
greater than or equal to the preset threshold, keep the pixel
value of the j* pixel unchanged if the absolute value of the
difference between the pixel value of the j* pixel and the
pixel value of the i pixel in the reference image is less than
the preset threshold.

With reference to any possible implementation manner of
the first possible implementation manner to the fourth pos-
sible implementation manner of the third aspect, in a fifth
possible implementation manner of the third aspect, that the
processing module is specifically configured to obtain the
first specific image according to pixel values of all pixels in
the reference image and pixel values of all pixels in the N-1
fourth images is specifically: summing a pixel value of the
i pixel in the reference image and a pixel value of the i’
pixel in the N-1 fourth images, where i is any integer from
1to M, and M is the total quantity of the pixels included in
the reference image; and obtaining the first specific image
according to an obtained summed pixel value.

With reference to the fifth possible implementation man-
ner of the third aspect, in a sixth possible implementation
manner of the third aspect, that the processing module is
specifically configured to obtain the first specific image
according to an obtained summed pixel value is specifically:
obtaining a second specific image according to the obtained
summed pixel value; and adjusting luminance and chromi-
nance of the second specific image to obtain the first specific
image.
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With reference to the sixth possible implementation man-
ner of the third aspect, in a seventh possible implementation
manner of the third aspect, that the processing module is
specifically configured to adjust luminance and chrominance
of'the second specific image to obtain the first specific image
is specifically: adjusting the luminance of the second spe-
cific image according to a luminance histogram; and adjust-
ing the chrominance of the second specific image according
to adjusted luminance of the second specific image to obtain
the first specific image.

With reference to any possible implementation manner of
the first possible implementation manner to the seventh
possible implementation manner of the third aspect, in an
eighth possible implementation manner of the third aspect,
the photographing module is further configured to: after the
judging module determines whether the first exposure time
is longer than the preset exposure time, photograph the first
image according to the first exposure time if the first
exposure time is shorter than or equal to the preset exposure
time.

According to a fourth aspect of the present invention, a
terminal is provided. The terminal includes a memory, an
input device, and a processor, where the memory and the
input device are separately connected to the processor. The
memory is configured to store an instruction. The processor
is configured to execute the instruction to: when a first image
is being photographed, determine a first exposure time
required for photographing the first image; determine
whether the first exposure time is longer than a preset
exposure time, where a blurring degree of an image photo-
graphed according to the preset exposure time is less than or
equal to a preset blurring degree; separately photograph N
second images according to the preset exposure time by
using the input device if the first exposure time is longer than
the preset exposure time, where a scene corresponding to the
N second images is the same as a scene corresponding to the
first image, and N is a positive integer; and process the N
second images to obtain a first specific image, where a
blurring degree of the first specific image is less than a
blurring degree of the first image photographed according to
the first exposure time.

With reference to the fourth aspect, in a first possible
implementation manner of the fourth aspect, if N is greater
than or equal to 2, that the processor is configured to process
the N second images to obtain a first specific image is
specifically: selecting, from the N second images, one
second image as a reference image; separately registering
remaining N-1 second images to align with the reference
image so as to obtain N-1 third images; performing local
motion compensation on the N-1 third images to obtain N-1
fourth images; and obtaining the first specific image accord-
ing to pixel values of all pixels in the reference image and
pixel values of all pixels in the N-1 fourth images.

With reference to the first possible implementation man-
ner of the fourth aspect, in a second possible implementation
manner of the fourth aspect, that the processor is specifically
configured to separately register remaining N-1 second
images to align with the reference image so as to obtain N-1
third images is specifically: for each image of the remaining
N-1 second images, separately determining a transforma-
tion matrix between this second image and the reference
image, and registering, by using the transformation matrix,
this second image to align with the reference image so as to
obtain a third image corresponding to this second image,
where the transformation matrix is used to indicate a relative
motion relationship between this second image and the
reference image.
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With reference to the first possible implementation man-
ner or the second possible implementation manner of the
fourth aspect, in a third possible implementation manner of
the fourth aspect, that the processor is specifically config-
ured to perform local motion compensation on the N-1 third
images to obtain N-1 fourth images is specifically: sepa-
rately performing, according to the following steps, the local
motion compensation on each third image of the N-1 third
images to obtain the N-1 fourth images: for the j* pixel
included in this third image, determining whether an abso-
lute value of a difference between a pixel value of the j*
pixel and a pixel value of the j pixel in the reference image
is greater than or equal to a preset threshold; and if the
absolute value of the difference between the pixel value of
the j* pixel and the pixel value of the i pixel in the
reference image is greater than or equal to the preset
threshold, using the pixel value of the j” pixel in the
reference image as the pixel value of the j* pixel, where j is
any integer from 1 to M, and M is a total quantity of pixels
included in the reference image.

With reference to the third possible implementation man-
ner of the fourth aspect, in a fourth possible implementation
manner of the fourth aspect, the processor is further con-
figured to execute the instruction to: after determining
whether the absolute value of the difference between the
pixel value of the j* pixel and the pixel value of the j pixel
in the reference image is greater than or equal to the preset
threshold, keep the pixel value of the i pixel unchanged if
the absolute value of the difference between the pixel value
of the j* pixel and the pixel value of the j* pixel in the
reference image is less than the preset threshold.

With reference to any possible implementation manner of
the first possible implementation manner to the fourth pos-
sible implementation manner of the fourth aspect, in a fifth
possible implementation manner of the fourth aspect, that
the processor is specifically configured to obtain the first
specific image according to pixel values of all pixels in the
reference image and pixel values of all pixels in the N-1
fourth images is specifically: summing a pixel value of the
i pixel in the reference image and a pixel value of the i’
pixel in the N-1 fourth images, where i is any integer from
1to M, and M is the total quantity of the pixels included in
the reference image; and obtaining the first specific image
according to an obtained summed pixel value.

With reference to the fifth possible implementation man-
ner of the fourth aspect, in a sixth possible implementation
manner of the fourth aspect, that the processor is specifically
configured to obtain the first specific image according to an
obtained summed pixel value is specifically: obtaining a
second specific image according to the obtained summed
pixel value; and adjusting luminance and chrominance of the
second specific image to obtain the first specific image.

With reference to the sixth possible implementation man-
ner of the fourth aspect, in a seventh possible implementa-
tion manner of the fourth aspect, that the processor is
specifically configured to adjust luminance and chrominance
of'the second specific image to obtain the first specific image
is specifically: adjusting the luminance of the second spe-
cific image according to a luminance histogram; and adjust-
ing the chrominance of the second specific image according
to adjusted luminance of the second specific image to obtain
the first specific image.

With reference to any possible implementation manner of
the first possible implementation manner to the seventh
possible implementation manner of the fourth aspect, in an
eighth possible implementation manner of the fourth aspect,
the processor is further configured to execute the instruction
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to: after determining whether the first exposure time is
longer than the preset exposure time, photograph the first
image according to the first exposure time by using the input
device if the first exposure time is shorter than or equal to the
preset exposure time.

According to the embodiments of the present invention,
when an image is being photographed, an exposure time
required for photographing the first image in a current
environment is first determined, and the exposure time is
referred to as the first exposure time; after the determining,
the first exposure time is compared with the preset exposure
time; if the first exposure time is longer than the preset
exposure time, it indicates that the first exposure time is
excessively long, the first exposure time may be abandoned,
and the preset exposure time is used to photograph the N
second images, thereby avoiding an excessively long expo-
sure time as much as possible during the image photograph-
ing; in addition, an exposure time used for photographing
the N images is relatively short, and therefore a possibility
that hand trembling occurs on a user is significantly reduced,
or even if hand trembling occurs, a blurring degree caused
due to the hand trembling is also reduced, thereby effectively
improving photographing quality of the image. In addition,
the N second images are further processed subsequently to
obtain the first specific image, where as compared with the
first image photographed according to the first exposure
time, the first specific image has relatively high image
definition, and a phenomenon such as breezing, blurring, or
even ghosting is prevented from occurring on a taken photo.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a flowchart of an image processing method
according to an embodiment of the present invention;

FIG. 2 is a flowchart of a method for performing image
registration on one second image according to an embodi-
ment of the present invention;

FIG. 3 is a flowchart of a method for performing local
motion compensation on a third image according to an
embodiment of the present invention;

FIG. 4 is a flowchart of a method for obtaining a first
specific image according to an embodiment of the present
invention;

FIG. 5 is a structural block diagram of an image process-
ing apparatus according to an embodiment of the present
invention;

FIG. 6 is a schematic structural diagram of a terminal
according to an embodiment of the present invention; and

FIG. 7 is another schematic structural diagram of a
terminal according to an embodiment of the present inven-
tion.

DETAILED DESCRIPTION OF ILLUSTRATIVE
EMBODIMENTS

Embodiments of the present invention provide an image
processing method, including: when a first image is being
photographed, determining a first exposure time required for
photographing the first image; determining whether the first
exposure time is longer than a preset exposure time, where
a blurring degree of an image photographed according to the
preset exposure time is less than or equal to a preset blurring
degree; separately photographing N second images accord-
ing to the preset exposure time if the first exposure time is
longer than the preset exposure time, where a scene corre-
sponding to the N second images is the same as a scene
corresponding to the first image, and N is a positive integer;
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and processing the N second images to obtain a first specific
image, where a blurring degree of the first specific image is
less than a blurring degree of the first image photographed
according to the first exposure time.

According to the embodiments of the present invention,
when an image is being photographed, an exposure time
required for photographing the first image in a current
environment is first determined, and the exposure time is
referred to as the first exposure time; after the determining,
the first exposure time is compared with the preset exposure
time; if the first exposure time is longer than the preset
exposure time, it indicates that the first exposure time is
excessively long, the first exposure time may be abandoned,
and the preset exposure time is used to photograph the N
second images, thereby avoiding an excessively long expo-
sure time as much as possible during the image photograph-
ing; in addition, an exposure time used for photographing
the N images is relatively short, and therefore a possibility
that hand trembling occurs on a user is significantly reduced,
or even if hand trembling occurs, a blurring degree caused
due to the hand trembling is also reduced, thereby effectively
improving photographing quality of the image. In addition,
the N second images are further processed subsequently to
obtain the first specific image, where as compared with the
first image photographed according to the first exposure
time, the first specific image has relatively high image
definition, and a phenomenon such as breezing, blurring, or
even ghosting is prevented from occurring on a taken photo.

To make the objectives, technical solutions, and advan-
tages of the embodiments of the present invention clearer,
the following clearly describes the technical solutions in the
embodiments of the present invention with reference to the
accompanying drawings in the embodiments of the present
invention. Apparently, the described embodiments are some
but not all of the embodiments of the present invention. All
other embodiments obtained by a person of ordinary skill in
the art based on the embodiments of the present invention
without creative efforts shall fall within the protection scope
of the present invention.

In addition, the terms “system” and “network™ may be
used interchangeably in this specification. The term “and/or”
in this specification describes only an association relation-
ship for describing associated objects and represents that
three relationships may exist. For example, A and/or B may
represent the following three cases: Only A exists, both A
and B exist, and only B exists. In addition, the character “/”
in this specification generally indicates an “or” relationship
between the associated objects, unless otherwise specified.

The following further describes the embodiments of the
present invention in detail with reference to accompanying
drawings in this specification.

Referring to FIG. 1, an embodiment of the present inven-
tion provides an image processing method, where a main
procedure of the method is described as follows.

Step 101: When a first image is being photographed,
determine a first exposure time required for photographing
the first image.

In this embodiment of the present invention, when an
image needs to be photographed, an exposure time required
for photographing the image may be determined. The image
is referred to as the first image, and the exposure time
required for photographing the image is referred to as the
first exposure time.

For example, the first exposure time required for photo-
graphing the first image may be determined by using an
automatic exposure (AE) algorithm.



US 10,235,745 B2

9

Automatic exposure is that an image processing apparatus
automatically adjusts exposure according to light intensity,
so0 as to prevent overexposure or underexposure. It can be
understood that the first exposure time is determined accord-
ing to the light intensity by using the automatic exposure
algorithm.

Step 102: Determine whether the first exposure time is
longer than a preset exposure time, where a blurring degree
of an image photographed according to the preset exposure
time is less than or equal to a preset blurring degree.

On the premise that factors such as a weight of an
electronic device and a photographing level of a photogra-
pher are not considered, the preset exposure time may be
estimated according to parameters such as a focal length of
a lens and dimensions of a Sensor.

In this embodiment of the present invention, the preset
exposure time may refer to a maximum exposure time with
no apparent motion blur. That is, a blurring degree corre-
sponding to a photo photographed according to the preset
exposure time is within an acceptable range of human eyes,
and for human eyes, the photo photographed according to
the preset exposure time basically can be viewed normally.
It can be understood that the preset blurring degree is a
maximum blurring degree acceptable by human eyes.

Step 103: Separately photograph N second images
according to the preset exposure time if the first exposure
time is longer than the preset exposure time, where a scene
corresponding to the N second images is the same as a scene
corresponding to the first image, and N is a positive integer.

Generally, N=t/T, where t represents the first exposure
time, and T represents the preset exposure time.

In this embodiment of the present invention, if the first
exposure time is longer than the preset exposure time, it
indicates that an actually required exposure time is exces-
sively long, and if the first image is photographed according
to the first exposure time, in a process from pressing a
shutter button to finishing photographing, a user’s hand may
tremble because of an excessively long time, which may
cause the image to be blurred.

Optionally, in this embodiment of the present invention,
the separately photographing the N second images according
to the preset exposure time if the first exposure time is longer
than the preset exposure time may include: if the first
exposure time is longer than the preset exposure time,
stopping photographing the first image, and separately pho-
tographing the N second images according to the preset
exposure time.

In this embodiment of the present invention, for the first
image, photographing is actually not started, but the expo-
sure time required for photographing the first image is
calculated first; therefore, if the first exposure time is longer
than the preset exposure time, the photographing of the first
image may be given up and the first exposure time may be
abandoned, and the preset exposure time may be directly
used. In this case, N images may be photographed, where N
is a positive integer, and each image herein is referred to as
a second image, that is, N second images may be photo-
graphed. Preferably, it is preferred that N is greater than or
equal to 2, that is, multiple second images may be photo-
graphed. In this way, if multiple images are processed, an
effect of a finally obtained image is better. Certainly, there
may alternatively be a case in which N=1.

In this way, an exposure time required for photographing
is not excessively long, the preset exposure time is the
maximum exposure time with no apparent motion blur, and
a blurring degree of a photographed image is relatively low.
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If N is an integer not less than 2, and an electronic device
used for photographing is an electronic device provided with
only one image acquisition unit, the N second images may
be obtained by performing photographing for N times, but if
the electronic device used for photographing is an electronic
device provided with two image acquisition units, the N
second images may be obtained by performing photograph-
ing for N/2 times. That is, a quantity of required photo-
graphing times is related to a quantity of image acquisition
units provided in an electronic device that is used, where the
image acquisition unit may be, for example, a camera.

In this embodiment of the present invention, a scene
corresponding to the N second images and a scene corre-
sponding to the first image are a same scene, that is, if the
first exposure time is longer than the preset exposure time,
and the first image cannot be photographed normally, the N
second images may be photographed for a scene the same as
the scene of the first image. If it is not considered that factors
such as a blurring degree of different images are different,
the N second images may be deemed as a same image.

In this embodiment of the present invention, that scenes
corresponding to two images are the same may mean that
framing ranges for a shutter when the two images are
photographed are the same, or may mean that focal points
for focusing when the two images are photographed are the
same, and no specific limitation is imposed thereto in the
present invention. That the scenes corresponding to the two
images are the same may be approximately understood as
that photographed objects included in the two images are the
same.

In this way, it is ensured as much as possible that an
exposure time used for photographing an image is relatively
short, and therefore a possibility that a user’s hand trembles
during photographing is significantly reduced, or even if
hand trembling occurs, a blurring degree caused due to the
hand trembling is also reduced, thereby effectively improv-
ing photographing quality of the image, improving image
definition, and preventing a phenomenon such as breezing,
blurring, or even ghosting from occurring on a taken photo.

Optionally, in this embodiment of the present invention,
after the determining whether the first exposure time is
longer than the preset exposure time, the method may further
include: photographing the first image according to the first
exposure time if the first exposure time is shorter than or
equal to the preset exposure time.

If the first exposure time is not longer than the preset
exposure time, it indicates that the exposure time required
for photographing the first image is within an acceptable
range, and the first image may be photographed directly
according to the first exposure time. In this case, a possibility
that image blurring is caused because a user’s hand trembles
is not high.

Step 104: Process the N second images to obtain a first
specific image, where a blurring degree of the first specific
image is less than a blurring degree of the first image
photographed according to the first exposure time.

Optionally, in this embodiment of the present invention, if
the N second images are photographed, the N second images
further need to be processed to obtain one final image, and
this image is referred to as the first specific image.

Optionally, in this embodiment of the present invention, if
N is greater than or equal to 2, the processing the N second
images to obtain the first specific image may include:
selecting, from the N second images, one second image as
a reference image; separately registering remaining N-1
second images to align with the reference image so as to
obtain N-1 third images; performing local motion compen-
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sation on the N-1 third images to obtain N-1 fourth images;
and obtaining the first specific image according to pixel
values of all pixels in the reference image and pixel values
of all pixels in the N-1 fourth images.

Optionally, in this embodiment of the present invention,
the separately registering remaining N-1 second images to
align with the reference image so as to obtain N-1 third
images includes: for each image of the remaining N-1
second images, separately determining a transformation
matrix between this second image and the reference image,
and registering, by using the transformation matrix, this
second image to align with the reference image so as to
obtain a third image corresponding to this second image,
where the transformation matrix is used to indicate a relative
motion relationship between this second image and the
reference image.

To perform image registration, the reference image needs
to be selected first. In this embodiment of the present
invention, if multiple second images are photographed, after
photographing of the second images is complete, one second
image is selected from the multiple second images as the
reference image. When the selection is performed, there may
be multiple different selection manners: For example, the
first photographed second image may be selected as the
reference image, or the last photographed second image may
be selected as the reference image, or any second image may
be selected as the reference image. The present invention
imposes no limitation on a specific selection manner.

After the reference image is selected, the remaining N-1
second images of the N second images need to be registered
to align with the reference image, and after the registration
is complete, the N-1 third images are obtained.

For example, referring to FIG. 2, a registration process for
one second image is described as follows.

Step 201: Determine a transformation matrix between a
second image and the reference image.

Each image of the N second images may be represented
by 1,, where i=2, 3, . . ., or N. For the I, ,, second image, a
relative motion relationship between the I, ,, second image
and the reference image is estimated. When the relative
motion relationship between the I, ,, second image and the
reference image is being estimated, to improve noise resis-
tance of an algorithm, a feature point extraction and match-
ing algorithm may be used to determine the transformation
matrix between the I, ,, second image and the reference
image.

For example, the reference image has 500 pixels in total.
Likewise, each second image also has the same 500 pixels
in total. When the transformation matrix between the I, ,,
second image and the reference image is being determined,
for example, some feature points may be determined from
all the pixels, that is, all or a part of the 500 pixels may be
determined to be used as the feature points. For example,
300 pixels are determined from the 500 pixels to be used as
feature points. For each feature point, location information
corresponding to the feature point in the I, ,, second image
is determined, and location information corresponding to the
feature point in the reference image is determined. Then,
location transformation information of each feature point
can be determined, and according to the location transfor-
mation information of each feature point, the transformation
matrix between the I, ,, second image and the reference
image can be determined. Generally, the transformation
matrix may be a 3*3 square matrix.

There are various methods for determining the transfor-
mation matrix, and the above is merely a simple example
used for description. Specifically, different algorithms may
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be used when performing the determining, for example, a
speeded-up robust feature (SURF) algorithm may be used,
or for example, a scale-invariant feature transform (SIFT)
algorithm may be used, or the like.

Step 202: Register, by using the transformation matrix,
the second image to align with the reference image to obtain
a corresponding third image.

For the 1, ,;, second image, after the transformation matrix
is determined, image transformation is performed on the I,
« second image according to the transformation matrix, so as
to align with the reference image to obtain the [, ,, third
image corresponding to the I, ,, second image, for example,
I', may be used to represent each of the N-1 third images,
where i=2, 3, . . ., or N-1.

Then, because a moving object such as a pedestrian, a
driving vehicle, or the like may exist in a photographing
scene when the N second images are being photographed, to
reduce a blur and/or ghosting that may exist on the moving
object in subsequent processing, detection and compensa-
tion need to be performed on a local moving object.

In this embodiment of the present invention, the perform-
ing local motion compensation on the N-1 third images to
obtain N-1 fourth images includes the following.

Referring to FIG. 3, in this embodiment of the present
invention, the N-1 fourth images may be obtained by
separately performing, according to the following steps, the
local motion compensation on each third image of the N-1
third images, and method description is as follows.

Step 301: For the i pixel included in this third image,
determine whether an absolute value of a difference between
a pixel value of the j” pixel and a pixel value of the j” pixel
in the reference image is greater than or equal to a preset
threshold.

For example, I, is used to represent the reference image,
1,(x,y) is used to represent a pixel value of any pixel (x,y)
in the reference image, and I',(x,y) is used to represent a
pixel value of the same pixel (x,y) in any third image of the
N-1 third images, and the following local motion compen-
sation method may be performed on I',(x,y):

N(x,y) if [ y)=hix, yl 2 Th
L(x y)

(1
I, ) :{

else

In the formula (1), Th represents the preset threshold. Th
may be debugged according to experience, or may be an
adaptive threshold, and no limitation is imposed thereto in
the present invention. I",(x,y) represents a pixel value of the
same pixel (x,y) in any fourth image of the N-1 fourth
images.

If represented by YUV channels, a value of a pixel may
be a value of a three-dimensional property. For example, a
value of a pixel 1 may be represented by (a, b, c), where a
represents a value of a Y channel of the pixel 1, b represents
avalue of a U channel of the pixel 1, and ¢ represents a value
of a V channel of the pixel 1. In this embodiment of the
present invention, when the formula (1) is being imple-
mented, what specifically participating in comparison and
calculation may refer to a value of a Y channel of a pixel; or
a value of each pixel may be deemed as a vector, and what
specifically participating in comparison and calculation in
the formula (1) may refer to a norm of a vector correspond-
ing to a pixel, or the like.

Step 302: If the absolute value of the difference between
the pixel value of the j* pixel and the pixel value of the j**
pixel in the reference image is greater than or equal to the
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preset threshold, use the pixel value of the j* pixel in the
reference image as the pixel value of the j” pixel, where j is
any integer from 1 to M, and M is a total quantity of pixels
included in the reference image.

In the formula (1), if II,'(x,y)-1, (x,y)I=Th, it indicates that
the pixel (x,y) is a pixel corresponding to a moving object.
To be aligned with the reference image, a pixel value of this
point in the reference image is directly used as a pixel value
of'this point, which prevents a phenomenon such as blurring,
ghosting, or the like that may occur. Otherwise, if II,'(x,y)-
I,(x,y)I<Th, it indicates that the pixel (x,y) is a pixel
corresponding to a non-moving object, and a pixel value of
this point may retain a pixel value of this point in the third
image, so as to retain valid information in the third image as
much as possible.

Optionally, in this embodiment of the present invention,
after the determining whether an absolute value of a differ-
ence between a pixel value of the i pixel and a pixel value
of the i pixel in the reference image is greater than or equal
to a preset threshold, the method may further include:
keeping the pixel value of the j* pixel unchanged if the
absolute value of the difference between the pixel value of
the j* pixel and the pixel value of the j* pixel in the
reference image is less than the preset threshold.

Optionally, in this embodiment of the present invention,
the foregoing local motion compensation operation may be
performed on each pixel in each third image. In this case, j
may be any integer from 1 to M. In this way, the local motion
compensation operation is performed on each pixel, which
can better prevent occurrence of a motion blurring phenom-
enon and obtain a better image effect. Alternatively, the
foregoing local motion compensation operation may be
performed on a part of pixels in each third image. In this
case, j may be any of some integers from 1 to M. Which
integers used as j, for example, may be selected randomly,
or may be selected according to a specific rule, for example,
a specific value may be selected, and no limitation is
imposed thereto in the present invention. If the local motion
compensation operation is performed on only a part of the
pixels, required operation steps are fewer, and load of an
apparatus is reduced.

After processing on the N-1 third images is complete, the
N-1 four images are obtained.

Optionally, in this embodiment of the present invention,
referring to FIG. 4, the first specific image is obtained
according to pixel values of all pixels in the reference image
and pixel values of all pixels in the N-1 fourth images, and
method description is as follows:

Step 401: Sum a pixel value of the i pixel in the reference
image and a pixel value of the i pixel in the N-1 fourth
images, where i is any integer from 1 to M, and M is the total
quantity of the pixels included in the reference image.

That is, after the image registration and the local motion
compensation, an image motion caused by the hand trem-
bling and a motion of an object in a scene are both
registered, and in this case, cumulative summing may be
separately performed on pixel values of all pixels in the N
images.

N
16, ) = hix )+ Y & )
i=2

In the formula (2), I(x,y) represents a pixel value of any
pixel (x,y) in the first specific image, I,(x,y) represents a

25

30

35

40

45

60

65

14

pixel value of the same pixel (x,y) in the reference image,
and I",(x,y) represents a pixel value of the same pixel (X,y)
in any fourth image of the N-1 fourth images. In no
consideration of non-linear impact of a Sensor, the cumu-
lative summing of the formula (2) is equivalent to perform-
ing photographing with an exposure time of N*T.

In this embodiment of the present invention, in the
reference image and the N-1 fourth images, same pixels are
included in each image. Then, the foregoing summing
operation may be performed on each pixel of the reference
image and the N-1 fourth images. In this case, i may be any
integer from 1 to M, that is, a maximum of M summed pixel
values are obtained. The first specific image obtained in this
way relatively accurately restores an originally to-be-pho-
tographed image and has a better effect, because all original
pixels are included. Alternatively, the foregoing summing
operation may be performed on a part of the pixels. In this
case, 1 may be any of some integers from 1 to M. Which
integers used as i, for example, may be selected randomly,
or may be selected according to a specific rule, for example,
a specific value may be selected, and no limitation is
imposed thereto in the present invention. If only a part of the
pixels are selected for the summing operation, required
operation steps are fewer, and a workload of an apparatus is
reduced; in addition, if the selected pixels are feature points,
an obtained image can better restore an originally to-be-
photographed image object.

Step 402: Obtain the first specific image according to an
obtained summed pixel value.

The following explains a procedure of FIG. 4 by using an
example in which the summing operation is performed on
each pixel.

For example, the reference image includes three pixels in
total, which are respectively a pixel 1, a pixel 2, and a pixel
3. Each of the N-1 fourth images also includes the three
pixels in total, namely, the pixel 1, the pixel 2, and the pixel
3. For example, a value of the pixel 1 in the reference image
is 1, N=2, a value of the pixel 1 in the first fourth image is
2, and a value of the pixel 1 in the second fourth image is
3; these values of the pixels 1 are summed, and an obtained
value of the pixels 1 is 6. A value of the pixel 2 in the
reference image is 2, a value of the pixel 2 in the first fourth
image is 2, and a value of the pixel 2 in the second fourth
image is 4; these values of the pixels 2 are summed, and an
obtained value of the pixels 2 is 8. A value of the pixel 3 in
the reference image is 1, a value of the pixel 3 in the first
fourth image is 2, and a value of the pixel 3 in the second
fourth image is 1; these values of the pixels 3 are summed,
and an obtained value of the pixels 3 is 4. The first specific
image can be obtained according to the newly obtained
value (6) of the pixels 1, the value (8) of the pixels 2, and
the value (4) of the pixels 3. Certainly, the specific values
herein are merely examples but not represent actual values.
The examples herein are merely used to describe a manner
of obtaining the first specific image.

In addition, what participating in specific calculation may
alternatively refer to a value of a Y channel of a pixel; or a
value of each pixel may be deemed as a vector, and what
specifically participating in calculation may refer to a norm
of a vector corresponding to a pixel, or the like.

In an embodiment of the present invention, after the first
specific image is obtained, it may be determined whether
pixel values of all pixels in the first specific image exceed a
maximum pixel value that can be displayed on a display
device. If a pixel value of a pixel exceeds the maximum
pixel value that can be displayed on the display device,
luminance and chrominance of the first specific image may
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be adjusted separately to obtain an adjusted first specific
image. Herein, for distinguishing, after the first specific
image is obtained, if the luminance and the chrominance of
the obtained first specific image further needs to be adjusted,
the first specific image before being adjusted may be
referred to as a second specific image, and what obtained
after the second specific image is adjusted is referred to as
the first specific image.

That is, if pixel values of all pixels in an image obtained
according to the summed pixel value are all within a range
that can be displayed by the display device, luminance and
chrominance of the image may not be further adjusted, and
in this case, the image obtained according to the summed
pixel value may be referred to as the first specific image.
However, if a pixel value of a pixel in pixels included in an
image obtained according to the summed pixel value is out
of the range that can be displayed by the display device,
luminance and chrominance of the image need to be further
adjusted, the image obtained according to the summed pixel
value may be referred to as the second specific image, and
an image obtained after the luminance and the chrominance
of'the second specific image are adjusted is referred to as the
first specific image.

That is, in this embodiment of the present invention, the
obtaining the first specific image according to an obtained
summed pixel value may include: obtaining a second spe-
cific image according to the obtained summed pixel value;
and adjusting luminance and chrominance of the second
specific image to obtain the first specific image.

Optionally, in this embodiment of the present invention,
the adjusting luminance and chrominance of the second
specific image to obtain the first specific image includes:
adjusting the luminance of the second specific image accord-
ing to a luminance histogram; and adjusting the chromi-
nance of the second specific image according to adjusted
luminance of the second specific image to obtain the first
specific image.

The luminance histogram represents a quantity of pixels
of'each luminance level in the image by using a diagram, and
demonstrates a distribution situation of the pixels in the
image.

Because a result obtained by an operation of the formula
(2) is likely to exceed a dynamic range that can be repre-
sented by the display device, that is, pixel values of some
pixels are likely to exceed the dynamic range that can be
represented by the display device, dynamic range compres-
sion needs to be performed on the second specific image to
obtain expected luminance distribution. For example,
dynamic adaptive compression may be performed according
to luminance histogram distribution of the image.

An 8-bit (bit) image with N=6 is used as an example. In
the second specific image obtained according to six second
images, a maximum value of pixel values is 255%6=1530,
different transformation curves may be used according to
different cases of a scene in which overall luminance is
relatively low, relatively high, or concentrated, so as to
obtain relatively good luminance distribution.

For example, if the second specific image is relatively
dark overall, a left area of the luminance histogram occupies
a relatively large proportion, a convex curve may be used to
perform compression to improve the luminance of the
second specific image; on the contrary, if the second specific
image is relatively bright overall, a concave curve may be
used to perform compression to reduce the luminance of the
second specific image. If a majority of pixels of the second
specific image concentrate in a central area of the luminance
histogram, generally, transparency of the image is relatively
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poor, and an S-shaped curve may be used to perform
compression to improve a contrast of the second specific
image.

In this embodiment of the present invention, the lumi-
nance of the second specific image may be adjusted first, and
then the chrominance of the second specific image is
adjusted according to a luminance adjustment result.

Corresponding processing is performed on chrominance
components (U and V) according to a compression degree of
a luminance component (that is, the Y channel), to obtain
expected color saturation.

Yout

in

®

Uour = (Ui — 128 X N) X +128

Vo = iy — 1285 N) X 222 1128

in

@)

In the formula (3) and the formula (4), v, represents a
value of U in the first specific image, v,,, represents a value
of V in the first specific image, u,,, represents a value of U
in the second specific image, v,,, represents a value of V in
the second specific image, y,,,, represents a value of Y in the
first specific image, y,,, represents a value of Y in the second
specific image, and

Yout
Yin

represents the compression degree of the luminance com-
ponent.

Preferably, in this embodiment of the present invention, a
value of N may generally be 5 or 6, and an effect of a final
image obtained in this way is relatively good. If the value of
N is relatively small, the luminance of the obtained first
specific image may be not good in some cases. If the value
of N is relatively large, a calculation amount is relatively
large, a calculation time is relatively long, and more com-
puting resources are occupied. Therefore, generally, it is a
relatively good choice to use 5 or 6 as N. Certainly, in actual
application, different values may be used as N according to
a need, and embodiments corresponding to various values of
N all fall within the protection scope of the present inven-
tion.

An embodiment of the present invention provides a
computer storage medium, where the computer storage
medium stores a program, and when the program is being
executed, the steps described in the procedures in FIG. 1 to
FIG. 4 are included.

The computer storage medium, for example, includes: any
medium that can store program code, such as a USB flash
drive, a removable hard disk, a read-only memory (ROM),
a random access memory (RAM), a magnetic disk, or an
optical disc.

Referring to FIG. 5, based on a same inventive concept,
an embodiment of the present invention provides an image
processing apparatus, where the apparatus may include a
determining module 501, a judging module 502, a photo-
graphing module 503, and a processing module 504.

The determining module 501 is configured to: when a first
image is being photographed, determine a first exposure
time required for photographing the first image.

The judging module 502 is configured to determine
whether the first exposure time is longer than a preset
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exposure time, where a blurring degree of an image photo-
graphed according to the preset exposure time is less than or
equal to a preset blurring degree.

The photographing module 503 is configured to sepa-
rately photograph N second images according to the preset
exposure time if the first exposure time is longer than the
preset exposure time, where a scene corresponding to the N
second images is the same as a scene corresponding to the
first image, and N is a positive integer.

The processing module 504 is configured to process the N
second images to obtain a first specific image, where a
blurring degree of the first specific image is less than a
blurring degree of the first image photographed according to
the first exposure time.

Optionally, in this embodiment of the present invention, if
N is greater than or equal to 2, the processing module 504
is specifically configured to: select, from the N second
images, one second image as a reference image; separately
register remaining N-1 second images to align with the
reference image so as to obtain N-1 third images; perform
local motion compensation on the N-1 third images to
obtain N-1 fourth images; and obtain the first specific image
according to pixel values of all pixels in the reference image
and pixel values of all pixels in the N-1 fourth images.

Optionally, in this embodiment of the present invention,
that the processing module 504 is specifically configured to
separately register remaining N-1 second images to align
with the reference image so as to obtain N-1 third images is
specifically: for each image of the remaining N-1 second
images, separately determining a transformation matrix
between this second image and the reference image, and
registering, by using the transformation matrix, this second
image to align with the reference image so as to obtain a
third image corresponding to this second image, where the
transformation matrix is used to indicate a relative motion
relationship between this second image and the reference
image.

Optionally, in this embodiment of the present invention,
that the processing module 504 is specifically configured to
perform local motion compensation on the N-1 third images
to obtain N-1 fourth images is specifically: separately
performing, according to the following steps, the local
motion compensation on each third image of the N-1 third
images to obtain the N-1 fourth images: for the j* pixel
included in this third image, determining whether an abso-
lute value of a difference between a pixel value of the j*
pixel and a pixel value of the j pixel in the reference image
is greater than or equal to a preset threshold; and if the
absolute value of the difference between the pixel value of
the j* pixel and the pixel value of the j* pixel in the
reference image is greater than or equal to the preset
threshold, using the pixel value of the j” pixel in the
reference image as the pixel value of the j* pixel, where j is
any integer from 1 to M, and M is a total quantity of pixels
included in the reference image.

Optionally, in this embodiment of the present invention,
the processing module 504 is further configured to: after
determining whether the absolute value of the difference
between the pixel value of the j” pixel and the pixel value
of the i pixel in the reference image is greater than or equal
to the preset threshold, keep the pixel value of the j* pixel
unchanged if the absolute value of the difference between
the pixel value of the j* pixel and the pixel value of the j*
pixel in the reference image is less than the preset threshold.

Optionally, in this embodiment of the present invention,
that the processing module 504 is specifically configured to
obtain the first specific image according to pixel values of all
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pixels in the reference image and pixel values of all pixels
in the N-1 fourth images is specifically: summing a pixel
value of the i pixel in the reference image and a pixel value
of the i pixel in the N-1 fourth images, where i is any
integer from 1 to M, and M is the total quantity of the pixels
included in the reference image; and obtaining the first
specific image according to an obtained summed pixel
value.

Optionally, in this embodiment of the present invention,
that the processing module 504 is specifically configured to
obtain the first specific image according to an obtained
summed pixel value is specifically: obtaining a second
specific image according to the obtained summed pixel
value; and adjusting luminance and chrominance of the
second specific image to obtain the first specific image.

Optionally, in this embodiment of the present invention,
that the processing module 504 is specifically configured to
adjust luminance and chrominance of the second specific
image to obtain the first specific image is specifically:
adjusting the luminance of the second specific image accord-
ing to a luminance histogram; and adjusting the chromi-
nance of the second specific image according to adjusted
luminance of the second specific image to obtain the first
specific image.

Optionally, in this embodiment of the present invention,
the photographing module 503 is further configured to: after
the judging module 502 determines whether the first expo-
sure time is longer than the preset exposure time, photograph
the first image according to the first exposure time if the first
exposure time is shorter than or equal to the preset exposure
time.

Referring to FIG. 6, based on a same inventive concept,
an embodiment of the present invention provides a terminal,
where the terminal and the apparatus in FIG. 5 may be a
same device. The terminal may include a processor 601, a
memory 602, and an input device 603 that are connected to
a same bus 600; because they are all connected to the bus
600, the memory 602 and the input device 603 are separately
connected to the processor 601.

The memory 602 is configured to store an instruction
required by the processor 601 to execute a program. The
processor 601 is configured to read the instruction stored in
the memory 602 to execute the following method: when a
first image is being photographed, determining a first expo-
sure time required for photographing the first image; deter-
mining whether the first exposure time is longer than a preset
exposure time, where a blurring degree of an image photo-
graphed according to the preset exposure time is less than or
equal to a preset blurring degree; separately photographing
N second images according to the preset exposure time by
using the input device 603 if the first exposure time is longer
than the preset exposure time, where a scene corresponding
to the N second images is the same as a scene corresponding
to the first image, and N is a positive integer; and processing
the N second images to obtain a first specific image, where
a blurring degree of the first specific image is less than a
blurring degree of the first image photographed according to
the first exposure time.

Optionally, in this embodiment of the present invention, if
N is greater than or equal to 2, that the processor 301 is
configured to process the N second images to obtain a first
specific image is specifically: selecting, from the N second
images, one second image as a reference image; separately
registering remaining N-1 second images to align with the
reference image so as to obtain N-1 third images; perform-
ing local motion compensation on the N-1 third images to
obtain N-1 fourth images; and obtaining the first specific
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image according to pixel values of all pixels in the reference
image and pixel values of all pixels in the N-1 fourth
images.

Optionally, in this embodiment of the present invention,
that the processor 301 is specifically configured to separately
register remaining N-1 second images to align with the
reference image so as to obtain N-1 third images is specifi-
cally: for each image of the remaining N-1 second images,
separately determining a transformation matrix between this
second image and the reference image, and registering, by
using the transformation matrix, this second image to align
with the reference image so as to obtain a third image
corresponding to this second image, where the transforma-
tion matrix is used to indicate a relative motion relationship
between this second image and the reference image.

Optionally, in this embodiment of the present invention,
that the processor 301 is specifically configured to perform
local motion compensation on the N-1 third images to
obtain N-1 fourth images is specifically: separately per-
forming, according to the following steps, the local motion
compensation on each third image of the N-1 third images
to obtain the N-1 fourth images: for the i pixel included in
this third image, determining whether an absolute value of
a difference between a pixel value of the i pixel and a pixel
value of the j* pixel in the reference image is greater than
or equal to a preset threshold; and if the absolute value of the
difference between the pixel value of the j* pixel and the
pixel value of the j” pixel in the reference image is greater
than or equal to the preset threshold, using the pixel value of
the j pixel in the reference image as the pixel value of the
i pixel, where j is any integer from 1 to M, and M is a total
quantity of pixels included in the reference image.

Optionally, in this embodiment of the present invention,
the processor 301 is further configured to execute the
instruction to: after determining whether the absolute value
of the difference between the pixel value of the j” pixel and
the pixel value of the i pixel in the reference image is
greater than or equal to the preset threshold, keep the pixel
value of the j* pixel unchanged if the absolute value of the
difference between the pixel value of the j* pixel and the
pixel value of the i pixel in the reference image is less than
the preset threshold.

Optionally, in this embodiment of the present invention,
that the processor 301 is specifically configured to obtain the
first specific image according to pixel values of all pixels in
the reference image and pixel values of all pixels in the N-1
fourth images is specifically: summing a pixel value of the
i pixel in the reference image and a pixel value of the i”*
pixel in the N-1 fourth images, where i is any integer from
1to M, and M is the total quantity of the pixels included in
the reference image; and obtaining the first specific image
according to an obtained summed pixel value.

Optionally, in this embodiment of the present invention,
that the processor 301 is specifically configured to obtain the
first specific image according to an obtained summed pixel
value is specifically: obtaining a second specific image
according to the obtained summed pixel value; and adjusting
luminance and chrominance of the second specific image to
obtain the first specific image.

Optionally, in this embodiment of the present invention,
that the processor 301 is specifically configured to adjust
luminance and chrominance of the second specific image to
obtain the first specific image is specifically: adjusting the
luminance of the second specific image according to a
luminance histogram; and adjusting the chrominance of the
second specific image according to adjusted luminance of
the second specific image to obtain the first specific image.
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Optionally, in this embodiment of the present invention,
the processor 301 is further configured to execute the
instruction to: after determining whether the first exposure
time is longer than the preset exposure time, photograph the
first image according to the first exposure time by using the
input device 603 if the first exposure time is shorter than or
equal to the preset exposure time.

In this embodiment of the present invention, the input
device 603 may include a device provided with an image
collection function, such as a camera (camera) or a dual
camera.

Preferably, referring to FIG. 7, FIG. 7 is another sche-
matic structural diagram of a terminal according to an
embodiment of the present invention. The terminal in FIG.
7, the terminal in FIG. 6, and the image processing apparatus
in FIG. 5 may be a same device. FIG. 7 is merely a more
detailed schematic structural diagram of the terminal.

It can be seen from FIG. 7 that the terminal includes: an
input device 703, a processor 701, an output device 701, a
random access memory 702, a read-only memory 702, and
a bus 700. By using the bus 700, the processor 701 is
separately coupled to the input device 703, the output device
701, the random access memory 702, and the read-only
memory 702. When the terminal needs to be run, a basic
input/output system that is built into the read-only memory
702 leads a system to start up and leads the image processing
apparatus to enter a normal operating state. It can be learned
that the processor 601 in FIG. 6 and the processor 701 in
FIG. 7 are a same component, the bus 600 in FIG. 6 and the
bus 700 in FIG. 7 are a same component, the input device
603 in FIG. 6 and the input device 703 in FIG. 7 are a same
component, and the memory 602 in FIG. 6 and the random
access memory 702 in FIG. 7 are a same component.

After the image processing apparatus enters the normal
operating state, an application program and an operating
system run in the random access memory 702.

The input device 703 is configured to collect an image,
where the input device 703 may include a device provided
with an image collection function, such as a camera or a dual
camera.

The output device 701 is configured to display a resulting
image, where the output device 701 may include a touch-
screen, a display, a printer, and the like.

In this embodiment of the present invention, a photo-
graphing process with a long exposure time is split into
multiple photographing processes with a short exposure
time, subsequent registration by an algorithm and cumula-
tive summing are performed, and a result obtained by means
of the cumulative summing is dynamically mapped to stan-
dard luminance for output, which can reduce blurring caused
due to hand trembling and blurring caused due to an object
motion in a scene, and can further implement adaptive
adjustment of image luminance and play an important role
in improving photographing experience of a user.

Embodiments of the present invention provide an image
processing method, including: when a first image is being
photographed, determining a first exposure time required for
photographing the first image; determining whether the first
exposure time is longer than a preset exposure time, where
a blurring degree of an image photographed according to the
preset exposure time is less than or equal to a preset blurring
degree; separately photographing N second images accord-
ing to the preset exposure time if the first exposure time is
longer than the preset exposure time, where a scene corre-
sponding to the N second images is the same as a scene
corresponding to the first image, and N is a positive integer;
and processing the N second images to obtain a first specific
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image, where a blurring degree of the first specific image is
less than a blurring degree of the first image photographed
according to the first exposure time.

According to the embodiments of the present invention,
when an image is being photographed, an exposure time
required for photographing the first image in a current
environment is first determined, and the exposure time is
referred to as the first exposure time; after the determining,
the first exposure time is compared with the preset exposure
time; if the first exposure time is longer than the preset
exposure time, it indicates that the first exposure time is
excessively long, the first exposure time may be abandoned,
and the preset exposure time is used to photograph the N
second images, thereby avoiding an excessively long expo-
sure time as much as possible during the image photograph-
ing; in addition, an exposure time used for photographing
the N images is relatively short, and therefore a possibility
that hand trembling occurs on a user is significantly reduced,
or even if hand trembling occurs, a blurring degree caused
due to the hand trembling is also reduced, thereby effectively
improving photographing quality of the image. In addition,
the N second images are further processed subsequently to
obtain the first specific image, where as compared with the
first image photographed according to the first exposure
time, the first specific image has relatively high image
definition, and a phenomenon such as breezing, blurring, or
even ghosting is prevented from occurring on a taken photo.

It may be clearly understood by a person skilled in the art
that, for the purpose of convenient and brief description,
division of the foregoing functional modules is taken as an
example for illustration. In actual application, the foregoing
functions can be allocated to different functional modules
and implemented according to a requirement, that is, an
inner structure of an apparatus is divided into different
functional modules to implement all or some of the func-
tions described above. For a detailed working process of the
foregoing system, apparatus, and unit, reference may be
made to a corresponding process in the foregoing method
embodiments, and details are not described herein again.

In the several embodiments provided in the present appli-
cation, it should be understood that the disclosed system,
apparatus, and method may be implemented in other man-
ners. For example, the described apparatus embodiment is
merely an example. For example, the module or unit divi-
sion is merely logical function division and may be other
division in actual implementation. For example, a plurality
of units or components may be combined or integrated into
another system, or some features may be ignored or not
performed. In addition, the displayed or discussed mutual
couplings or direct couplings or communication connections
may be implemented by using some interfaces. The indirect
couplings or communication connections between the appa-
ratuses or units may be implemented in electronic, mechani-
cal, or other forms.

The units described as separate parts may or may not be
physically separate, and parts displayed as units may or may
not be physical units, may be located in one position, or may
be distributed on a plurality of network units. Some or all of
the units may be selected according to actual needs to
achieve the objectives of the solutions of the embodiments.

In addition, functional units in the embodiments of the
present application may be integrated into one processing
unit, or each of the units may exist alone physically, or two
or more units are integrated into one unit. The integrated unit
may be implemented in a form of hardware, or may be
implemented in a form of a software functional unit.
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When the integrated unit is implemented in the form of a
software functional unit and sold or used as an independent
product, the integrated unit may be stored in a computer-
readable storage medium. Based on such an understanding,
the technical solutions of the present application essentially,
or the part contributing to the prior art, or all or some of the
technical solutions may be implemented in the form of a
software product. The computer software product is stored
in a storage medium and includes several instructions for
instructing a computer device (which may be a personal
computer, a server, or a network device) or a processor to
perform all or some of the steps of the methods described in
the embodiments of the present application. The foregoing
storage medium includes: any medium that can store pro-
gram code, such as a USB flash drive, a removable hard disk,
a read-only memory, a random access memory, a magnetic
disk, or an optical disc.

The foregoing embodiments are merely used to describe
in detail the technical solutions of the present application.
The descriptions of the foregoing embodiments are merely
intended to help understand the method and core idea of the
present invention, and shall not be construed as a limitation
to the present invention. Any variation or replacement
readily figured out by a person skilled in the art within the
technical scope disclosed in the present invention shall fall
within the protection scope of the present invention.

The invention claimed is:

1. A method, comprising:

when a first image is being photographed by a camera,

determining a first exposure time required for photo-
graphing the first image;

determining whether the first exposure time is longer than

a preset exposure time, wherein the preset exposure
time is estimated according to physical parameters of
the camera, and a blurring degree of an image photo-
graphed according to the preset exposure time is less
than or equal to a preset blurring degree;

separately photographing N second images according to

the preset exposure time when the first exposure time is
longer than the preset exposure time, wherein a scene
corresponding to each of the N second images is the
same as a scene corresponding to the first image, and N
is a positive integer; and

processing the N second images to obtain a first specific

image, wherein a blurring degree of the first specific
image is less than a blurring degree of the first image
photographed according to the first exposure time.

2. The method according to claim 1, wherein N is greater
than or equal to 2, and processing the N second images to
obtain the first specific image comprises:

selecting, from the N second images, one of the N second

images as a reference image;

separately registering remaining N-1 second images to

align with the reference image to obtain N-1 third
images;

performing local motion compensation on the N-1 third

images to obtain N-1 fourth images; and

obtaining the first specific image according to pixel values

of pixels in the reference image and pixel values of
pixels in the N-1 fourth images.

3. The method according to claim 2, wherein separately
registering remaining N-1 second images to align with the
reference image to obtain N-1 third images comprises:

for each image of the remaining N-1 second images,

separately determining a transformation matrix
between the respective second image and the reference
image, and registering, using the transformation matrix,
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the respective second image to align with the reference
image so as to obtain a third image corresponding to the
respective second image, wherein the transformation
matrix indicates a relative motion relationship between
the respective second image and the reference image.

4. The method according to claim 2, wherein performing
local motion compensation on the N-1 third images to
obtain N-1 fourth images comprises:

for a j” pixel comprised in each respective third image,

separately determining whether an absolute value of a
difference between a pixel value of the j* pixel of each
respective third image and a pixel value of the j” pixel
in the reference image is greater than or equal to a
preset threshold; and

when the absolute value of the difference between the

pixel value of the j** pixel of each respective third
image and the pixel value of the i pixel in the
reference image is greater than or equal to the preset
threshold, using the pixel value of the j* pixel in the
reference image as the pixel value of the j* pixel,
wherein j is any integer from 1 to M, and M is a total
quantity of pixels comprised in the reference image.

5. The method according to claim 4, wherein after deter-
mining whether the absolute value of a difference between
a pixel value of the j* pixel of each respective third image
and a pixel value of the j* pixel in the reference image is
greater than or equal to a preset threshold, the method
further comprises:

keeping the pixel value of the j* pixel unchanged when

the absolute value of the difference between the pixel
value of the j* pixel of the respective third image and
the pixel value of the j* pixel in the reference image is
less than the preset threshold.

6. The method according to claim 2, wherein obtaining the
first specific image according to pixel values of pixels in the
reference image and pixel values of pixels in the N-1 fourth
images comprises:

summing a pixel value of an i” pixel in the reference

image and a pixel value of the i” pixel in the N-1 fourth
images, wherein 1 is any integer from 1 to M, and M is
a total quantity of the pixels comprised in the reference
image; and

obtaining the first specific image according to an obtained

summed pixel value.

7. The method according to claim 6, wherein obtaining the
first specific image according to the obtained summed pixel
value comprises:

obtaining a second specific image according to the

obtained summed pixel value; and

adjusting luminance and chrominance of the second spe-

cific image to obtain the first specific image.

8. The method according to claim 7, wherein adjusting the
luminance and chrominance of the second specific image to
obtain the first specific image comprises:

adjusting the luminance of the second specific image

according to a luminance histogram; and

adjusting the chrominance of the second specific image

according to adjusted luminance of the second specific
image to obtain the first specific image.

9. The method according to claim 1, wherein after deter-
mining whether the first exposure time is longer than the
preset exposure time, the method further comprises:

photographing the first image according to the first expo-

sure time when the first exposure time is shorter than or
equal to the preset exposure time.

10. A non-transitory computer storage medium, wherein
the non-transitory computer storage medium stores a pro-
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gram, and the program comprises instructions for perform-
ing the method according to claim 1.

11. A terminal, comprising:

a non-transitory memory;

a camera; and

a processor, wherein the non-transitory memory and the

camera are separately connected to the processor;
wherein the non-transitory memory is configured to store
instructions; and

wherein the processor is configured to execute the instruc-

tions to:

when a first image is being photographed by the
camera, determine a first exposure time required for
photographing the first image;

determine whether the first exposure time is longer than
a preset exposure time, wherein the preset exposure
time is estimated according to physical parameters of
the camera, and a blurring degree of an image
photographed according to the preset exposure time
is less than or equal to a preset blurring degree;

separately photograph N second images according to
the preset exposure time by using the camera when
the first exposure time is longer than the preset
exposure time, wherein a scene corresponding to the
N second images is the same as a scene correspond-
ing to the first image, and N is a positive integer; and

process the N second images to obtain a first specific
image, wherein a blurring degree of the first specific
image is less than a blurring degree of the first image
photographed according to the first exposure time.

12. The terminal according to claim 11, wherein N is
greater than or equal to 2, and processing the N second
images to obtain a first specific image comprises:

selecting, from the N second images, one of the N second

images as a reference image;

separately registering remaining N-1 second images to

align with the reference image to obtain N-1 third
images;

performing local motion compensation on the N-1 third

images to obtain N-1 fourth images; and

obtaining the first specific image according to pixel values

of pixels in the reference image and pixel values of
pixels in the N-1 fourth images.

13. The terminal according to claim 12, wherein obtaining
the first specific image according to pixel values of pixels in
the reference image and pixel values of pixels in the N-1
fourth images comprises:

summing a pixel value of an i pixel in the reference

image and a pixel value of the i” pixel in the N-1 fourth
images, wherein 1 is any integer from 1 to M, and M is
a total quantity of the pixels comprised in the reference
image; and

obtaining the first specific image according to an obtained

summed pixel value.

14. The terminal according to claim 13, wherein obtaining
the first specific image according to an obtained summed
pixel value comprises:

obtaining a second specific image according to the

obtained summed pixel value; and

adjusting luminance and chrominance of the second spe-

cific image to obtain the first specific image.

15. The terminal according to claim 12, wherein sepa-
rately registering remaining N-1 second images to align
with the reference image to obtain N-1 third images com-
prises:

for each image of the remaining N-1 second images,

separately determining a transformation matrix
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between the respective second image and the reference
image, and registering, using the transformation matrix,
the respective second image to align with the reference
image to obtain a third image corresponding to the
respective second image, wherein the transformation
matrix indicates a relative motion relationship between
the respective second image and the reference image.
16. The terminal according to claim 15, wherein perform-

ing local motion compensation on the N-1 third images to

than the preset threshold.
18. The terminal according to claim 11, wherein the
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a processor, wherein the non-transitory memory and the

camera are separately connected to the processor;

wherein the non-transitory memory is configured to store

instructions; and

wherein the processor is configured to execute the instruc-

tions to:

when a first image is being photographed by the
camera, determine a first exposure time required for
photographing the first image;

obtain N-1 fourth 1MAges COMPIISEs: L 10 determine whether the first exposure time is longer than
separately determining, for a j* pixel comprised in each a preset exposure time. wherein a blurring desree of
respective third image, whether an absolute value of a P! p : . & deg
difference between a pixel value of the j* pixel of the animage p.h otographed according to the preset expo-
respective third image and a pixel value of the j” pixel (siure tn.ne is less than or equal to a preset blurring
in the reference image is greater than or equal to a 15 ogree; .
preset threshold; and separately photograph N second images by the camera
when the absolute value of the difference between the according to the. preset exposure time when the first
pixel value of the j pixel of the respective third image exposure tme 1s longer than the preset exposure
and the pixel value of the j pixel in the reference time, Wherelna scene corresponding to the.N second
image is greater than or equal to the preset threshold, 20 gnag.e s is the Zaﬁe. as a scene cgnequndlgg to the
using the pixel value of the j* pixel in the reference rst image, an 18 @ positive nteger; an .
image as the pixel value of the j* pixel, wherein j is any process the N S?COHd images o obtain a first spec%ﬁc
integer from 1 to M, and M is a total quantity of pixels %mage,.whereln a bl“mng degree of the first spemﬁc
comprised in the reference image image is less than a blurring degree of the first image
17. The terminal according to claim 16, wherein the 25 phgtoggaphed alfcorl(\irl ng 1o the ﬁlrlst exposurel Um;’
processor is further configured to execute the instructions to: and w. .erelnhw ISIn s égr?ater than orbequa t% ’
after determining whether the absolute value of the dif- procggsmg the N secon ) images fo obtain a first
ference between the pixel value of the i pixel of the lspe.01 ¢ I{mage}f onﬁ%mses. di £ the N
respective third image and the pixel value of the j* se ectln%i, Irom the S?COH 1I.nages,. one of the
pixel in the reference image is greater than or equal to 30 SCCONC 1MAZES as & TEICICNCe INAge; .
the preset threshold, keep the pixel value of the j* pixel sepa.rately fegistering remaining N-1 secqnd 1mages to
of the respective third image unchanged when the ghgn with the reference image to obtain N-1 third
absolute value of the difference between the pixel value 1mages; . .
of the j* pixel of the respective third image and the perfo.rm%ng local motion compensation on the N-1
pixel value of the j pixel in the reference image is less 35 third images to obtain N-1 fourth images; and

obtaining the first specific image according to pixel
values of pixels in the reference image and pixel

values of pixels in the N-1 fourth images.

20. The terminal according to claim 19, wherein the
processor is further configured to execute the instructions to:
when the first exposure time is shorter than or equal to the
preset exposure time, after determining whether the
first exposure time is longer than the preset exposure
time, photograph the first image by the camera accord-

ing to the first exposure time.

processor is further configured to execute the instructions to:

after determining whether the first exposure time is longer
than the preset exposure time, photograph the first 40
image according to the first exposure time using the
camera if the first exposure time is shorter than or equal
to the preset exposure time.

19. A terminal, comprising:

a non-transitory memory; 45

a camera; and ® ok ok ok



